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Introduction 
 
The total area of rangelands  in Indonesia is estimated to be 80 million ha and these areas are host to more 
than 90% of the cattle population.  This area is continually decreasing, mostly due to conversion of 
rangelands to cash crop lands. Presently, these rangelands are  undergoing extensive degradation,  due 
primarily to  overgrazing and adverse climatic conditions.  Overgrazing of the rangelands has led to 
accelerated soil erosion, reducing  productivity and biodiversity of  important forage plants and 
contributes to proliferation of non-palatable weeds.    
As a way to overcome these problems, the use of stress tolerant, high dry matter yielding and nutritive 
value,  and  soil improver trees or shrubs, like   Leucaena leucocephala may be one of the best method to 
develop sustainable grazing, increase  productivity, and protect the biodiversity of rangelands.  Ray et al. 
(1995)  recommended the introduction of this plant into rangelands to improve their productivity. 
Despite its  great importance and characteristics, establishment of Leucaena is difficult. One of the major 
constraints to its successful establishment is the high degree of hard seed due to an impermeable seed coat 
that must be broken to increase its germination. The present study was carried out with the objective to 
evaluate effects of hot water, acid and mechanical scarifications on seedling emergence and early growth 
of Leucaena. 
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Materials and Method 
This experiment was conducted in January 2016 at the Faculty of Animal Science Hasanuddin University, 
Makassar, Indonesia (5
o
10’ S, 119o20’ E). Seeds of Leucaena were collected from mature plants growing  
on the campus of Hasanuddin University. Seeds were selected by soaking the seeds in tap water for five 
minutes and only  sunken seeds were selected for the experiment.  
The experiment was arranged in completely randomized design with 15 treatments and  three replicates. 
The treatments were as follows: Control (T1); Soaking of seeds in hot water (80
o
 C) for 2, 4, 6 and 8 
minutes (T2, T3, T4 and T5); Immersing of seeds in concentrated sulfuric acid (96%) for 4, 8, 12, 16, 20, 
24 and 28 minutes (T6, T7, T8, T9, T10, T11, and T12); and c 
lipping of seed coats at 1 – 2 mm around  micropyle (T13), 1 – 2 mm at distal end (T14) and 
sandpapering for 10 minutes (T15).    
Twenty five scarified seeds  were sown into pots (14  cm in height, bottom diameter of 12 cm and top 
diameter of 16 cm) that had been filled with  soil to a depth of 2 cm. The pots were watered as necessary. 
Seedling emergence was recorded daily until  day 10  when no seedling emerged on the soil surface.   
Seedling were thinned to five plants per pot after full cotyledon extension stage was attained. The 
experiment was terminated at 22 days after sowing, when cotyledon began to yellow. Parameters 
measured  were: percentage of emergence, emergence index, stem height, number of leaves, and   
biomass dry weight. Emergence index (EI) was calculated   using the formula of Scott et al. (1984): EI = 
(TiNi/S), where Ti is the number of days after sowing, Ni is the number of seed germinated on day Ti and 
S is the total number of seeds sown. 
Results and Discussion 
Hot water scarification had a positive effect on breaking dormancy in Leucaena (Table 1). The highest 
seedling emergence was recorded when the seeds soaked in hot water for two minutes. Hot water 
treatment has been reported to enhance seed germination by affecting various factors, viz., seed coat 
permeability for gases and water exchange and release of inhibitor (Sharma et al., 2008). 
Acid scarification promoted seedling emergence and early growth of Leucaena. Seed emergence, plant 
height and biomass dry weight increased with increasing immersing time (Table 1).. The highest 
percentage emergence and biomass dry weight  was recorded when seeds treated with sulfuric acid for 20 
and 24 minutes. This finding agrees with earlier worker that treatment time of seeds in sulfuric acid is 
significant factor  that  promote  seedling emergence and early seedling growth  of Leucaena (Duguma et 
al., 1988).     
  
Table 1. Effects of hot water, acid and mechanical scarifications on seedling   
              emergence and early growth of Leucaena   
                 
Treatments Percentage  
emergence 
(%) 
Emergence 
Index 
Plant 
height 
(cm) 
Number 
of leaves 
( /plant) 
Biomass 
dry wt. 
(g/pot) 
T1 9.00 0.33 6.02 3.88 0.30 
T2 49.0 3.51 6.49 4.00 0.36 
T3 46.0 4.16 6.51 4.00 0.36 
T4 40.0 6.41 6.30 3.93 0.33 
T5 37.0 8.41 5.30 3.63 0.32 
T6 50.0 3.34 7.27 4.33 0.35 
T7 54.0 3.38 7.40 4.50 0.38 
T8 58.0 3.45 7.45 4.60 0.40 
T9 64.0 2.48 7.50 4.60 0.52 
T10 66.0 2.44 7.54 4.80 0.54 
T11 66.0 2.54 7.41 4.60 0.50 
T12 60.0 2.50 6.33 4.10 0.49 
T13 58.0 2.56 7.06 4.40 0.48 
T14 54.0 2.28 6.80 4.20 0.48 
T15 52.0 2.33 7.00 4.13 0.45 
LSD 5% 7.43 1.05 1.28 1.80 0.08 
 
Mechanical scarification  enhanced seedling emergence and biomass weight of Leucaena. The highest 
seedling emergence and seedling biomass was found when seeds were clipped around micropyle. These 
results are in agreement with Duguma et al. (1988) that   mechanical scarification is an  way of improving 
seed coat permeability in Leucaena. 
 
Conclusion 
 
 This study showed that hot water, sulfuric acid and mechanical scarification significantly induced 
seedling emergence and early growth of Leucaena. The best treatment was immersing seeds in sulfuric 
acid for 20 and 24 minutes, because it produced the highest and the earliest seedling emergence, and the 
highest biomass dry weight.   
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                                                                                                 Makassar, 15 April 2016 
 
Kepada Yth.Bapak/Ibu Ketua/Sekertaris 
              Jurusan Nutrisi dan Makanan Ternak 
              Fak. Peternakan Unhas 
Di -       Makassar 
 
Dengan hormat. 
Sehubungan dengan undangan untuk mengikuti kongress rangeland internasional di Saskatoon, 
Kanada pada tanggal 17 – 22 (terlampir), maka dengan ini kami mohon kepada Bapak/Ibu untuk 
mengizinkan kami mengikuti kongres tersebut dan membuatkan surat kepada Dekan Fak. 
Peternakan untuk pengurusan administrasi di Rektorat. Bersama dengan ini kami sertakan paper 
kami yang telah diterima untuk dipresentasikan. 
Demikianlah pemohonan kami, atas bantuan Bapak/Ibu, kami mengucapkan banyak terima 
kasih. 
 
                                                                                          Hormat kami 
 
 
                                 
                                                                                       Muhammad Rusdy 
   
 
 
